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range of applications.

Applications of "Embedded -
Microcontrollers"

Discontinued at Digi-Key

ARM® Cortex®-M3

32-Bit Single-Core

48MHz

EBI/EMI, I12C, IrDA, SmartCard, SPI, UART/USART
Brown-out Detect/Reset, DMA, POR, PWM, WDT
93

256KB (256K x 8)

FLASH

32Kx 8

1.98V ~ 3.8V

A/D 8x12b; D/A 2x12b

Internal

-40°C ~ 85°C (TA)

Surface Mount

120-VFBGA

120-BGA (7x7)

https://www.e-xfl.com/product-detail/silicon-labs/efm321g295f256g-e-bgal20r

Address: Room A, 16/F, Full Win Commercial Centre, 573 Nathan Road, Mongkok, Hong Kong



https://www.e-xfl.com/product/pdf/efm32lg295f256g-e-bga120r-4441453
https://www.e-xfl.com
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers

EFM32LG Data Sheet
System Summary

3.2.4 EFM32LG290

The features of the EFM32LG290 is a subset of the feature set described in the EFM32LG Reference Manual. The following table de-

scribes device specific implementation of the features.

Table 3.4. EFM32LG290 Configuration Summary

Module Configuration Pin Connections

Cortex-M3 Full configuration NA

DBG Full configuration DBG_SWCLK, DBG_SWDIO, DBG_SWO

MSC Full configuration NA

DMA Full configuration NA

RMU Full configuration NA

EMU Full configuration NA

CcMU Full configuration CMU_OUTO0, CMU_OUT1

WDOG Full configuration NA

PRS Full configuration NA

EBI Full configuration EBI_A[27:0], EBI_AD[15:0], EBI_ARDY, EBI_ALE, EBI_BL[1:0],
EBI_CS[3:0], EBI_CSTFT, EBI_DCLK, EBI_DTEN, EBI_HSNC,
EBI_NANDREN, EBI_NANDWERN, EBI_REn, EBI_VSNC, EBI_WEn

12C0O Full configuration 12C0_SDA, 12C0_SCL

12C1 Full configuration I2C1_SDA, 12C1_SCL

USARTO Full configuration with IrDA USO_TX, USO_RX. USO0_CLK, US0_CS

USART1 Full configuration with 12S US1_TX, US1_RX, US1_CLK, US1_CS

USART2 Full configuration with 12S US2_TX, US2_RX, US2_CLK, US2_CS

UARTO Full configuration U0_TX, UO_RX

UART1 Full configuration U1_TX, U1_RX

LEUARTO Full configuration LEUO_TX, LEUO_RX

LEUART1 Full configuration LEU1_TX, LEU1_RX

TIMERO Full configuration with DTI TIMO_CCJ2:0], TIMO_CDTI[2:0]

TIMERA1 Full configuration TIM1_CCJ2:0]

TIMER2 Full configuration TIM2_CCJ2:0]

TIMER3 Full configuration TIM3_CCJ2:0]

RTC Full configuration NA

BURTC Full configuration NA

LETIMERO Full configuration LETO_O[1:0]

PCNTO Full configuration, 16-bit count register PCNTO_S[1:0]

PCNT1 Full configuration, 8-bit count register PCNT1_S[1:0]

PCNT2 Full configuration, 8-bit count register PCNT2_S[1:0]

ACMPO Full configuration ACMPO_CH][7:0], ACMPO_O

ACMP1 Full configuration ACMP1_CH][7:0], ACMP1_O
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3.2.5 EFM32LG295

The features of the EFM32LG295 is a subset of the feature set described in the EFM32LG Reference Manual. The following table de-

scribes device specific implementation of the features.

Table 3.5. EFM32LG295 Configuration Summary

Module Configuration Pin Connections

Cortex-M3 Full configuration NA

DBG Full configuration DBG_SWCLK, DBG_SWDIO, DBG_SWO

MSC Full configuration NA

DMA Full configuration NA

RMU Full configuration NA

EMU Full configuration NA

CcMU Full configuration CMU_OUTO0, CMU_OUT1

WDOG Full configuration NA

PRS Full configuration NA

EBI Full configuration EBI_A[27:0], EBI_AD[15:0], EBI_ARDY, EBI_ALE, EBI_BL[1:0],
EBI_CS[3:0], EBI_CSTFT, EBI_DCLK, EBI_DTEN, EBI_HSNC,
EBI_NANDREN, EBI_NANDWERN, EBI_REn, EBI_VSNC, EBI_WEn

12C0O Full configuration 12C0_SDA, 12C0_SCL

12C1 Full configuration I2C1_SDA, 12C1_SCL

USARTO Full configuration with IrDA USO_TX, USO_RX. USO0_CLK, US0_CS

USART1 Full configuration with 12S US1_TX, US1_RX, US1_CLK, US1_CS

USART2 Full configuration with 12S US2_TX, US2_RX, US2_CLK, US2_CS

UARTO Full configuration U0_TX, UO_RX

UART1 Full configuration U1_TX, U1_RX

LEUARTO Full configuration LEUO_TX, LEUO_RX

LEUART1 Full configuration LEU1_TX, LEU1_RX

TIMERO Full configuration with DTI TIMO_CCJ2:0], TIMO_CDTI[2:0]

TIMERA1 Full configuration TIM1_CCJ2:0]

TIMER2 Full configuration TIM2_CCJ2:0]

TIMER3 Full configuration TIM3_CCJ2:0]

RTC Full configuration NA

BURTC Full configuration NA

LETIMERO Full configuration LETO_O[1:0]

PCNTO Full configuration, 16-bit count register PCNTO_S[1:0]

PCNT1 Full configuration, 8-bit count register PCNT1_S[1:0]

PCNT2 Full configuration, 8-bit count register PCNT2_S[1:0]

ACMPO Full configuration ACMPO_CH][7:0], ACMPO_O

ACMP1 Full configuration ACMP1_CH][7:0], ACMP1_O
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Module Configuration Pin Connections

ACMP1 Full configuration ACMP1_CH][7:0], ACMP1_0O

VCMP Full configuration NA

ADCO Full configuration ADCO_CH[7:0]

DACO Full configuration DACO_OUT[1:0], DACO_OUTXALT

OPAMP Full configuration Outputs: OPAMP_OUTx, OPAMP_OUTXALT, Inputs: OPAMP_Px,
OPAMP_NXx

AES Full configuration NA

GPIO 93 pins Available pins are shown in 5.22.3 GPIO Pinout Overview

LCD Full configuration LCD_SEG[35:0], LCD_COM[7:0], LCD_BCAP_P, LCD_BCAP_N,
LCD_BEXT
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4.7 Flash

Table 4.6. Flash

Parameter Test Condition

Flash erase cycles before fail- |ECgLasH 20000 — — cycles

ure

Flash data retention RETFLASH Tame<150 °C 10000 — — h
Tame<85 °C 10 — — years
Tamg<70 °C 20 — — years

Word (32-bit) programming time | tw proG 20 — — ps

Page erase time tPERASE 20 20.4 20.8 ms

Device erase time tDERASE 40 40.8 41.6 ms

Erase current IERASE — — 71 mA

Write current IWRITE — — 71 mA

Supply voltage during flash VELASH 1.98 — 3.8 \Y,

erase and write

Note:

1.Measured at 25 °C.
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4.9 Oscillators

4.9.1 LFXO
Table 4.8. LFXO
Parameter Symbol Test Condition Min Typ Max Unit
Supported nominal crystal fLExo — 32.768 — kHz
frequency
Supported crystal equivalent | ESR_gxo — 30 120 kQ
series resistance (ESR)
Supported crystal external CLExoL X1 — 25 pF
load range
Current consumption for core |l Fxo ESR=30 kQ, C =10 pF, LFXOBOOST — 190 — nA
and buffer after startup. in CMU_CTRL is 1
Start- up time. tLExo ESR=30 kQ, CL=10 pF, 40% - 60% du- — 400 — ms
ty cycle has been reached, LFXO-
BOOST in CMU_CTRL is 1
Note:
1. See Minimum Load Capacitance (C_rxoL) Requirement For Safe Crystal Startup in Configurator in Simplicity Studio.

For safe startup of a given crystal, the Configurator tool in Simplicity Studio contains a tool to help users configure both load capaci-
tance and software settings for using the LFXO. For details regarding the crystal configuration, the reader is referred to application note
ANO0016 EFM32 Oscillator Design Consideration.

4.9.2 HFXO
Table 4.9. HFXO
Parameter Symbol Test Condition Min Typ Max Unit
Supported nominal crystal fHEXO 4 — 48 MHz
Frequency
Supported crystal equivalent | ESRyexo Crystal frequency 48 MHz — — 50 Q
series resistance (ESR)
Crystal frequency 32 MHz — 30 60
Crystal frequency 4 MHz — 400 1500
The transconductance of the | gmHFxo HFXOBOOST in CMU_CTRL equals 20 — — mS
HFXO input transistor at crys- 0b11
tal startup
Supported crystal external CHFxoL 5 — 25 pF
load range
Current consumption for IHEXO 4 MHz: ESR=400 Q, C =20 pF, HFXO- — 85 — MA
HFXO after startup BOOST in CMU_CTRL equals 0b11
32 MHz: ESR=30 Q, C =10 pF, HFXO- — 165 — MA
BOOST in CMU_CTRL equals 0b11
Startup time tHExO 32 MHz: ESR=30 Q, C =10 pF, HFXO- — 400 — Ms
BOOST in CMU_CTRL equals 0b11

Rev. 2.00 | 75
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Figure 4.22. Calibrated HFRCO 28 MHz Band Frequency vs Supply Voltage and Temperature
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4.13 Analog Comparator (ACMP)

Table 4.17. ACMP

Parameter Test Condition
Input voltage range VacMPIN 0 — Vbb \%
Input bias current | ACMPBIASIN VSS < VIN < VDD -40 — 40 nA
Input offset current |ACMPOFFSETIN VSS < VIN <VDD -40 — 40 nA
ACMP Common Mode voltage |Vacmpcum 0 — Vbbb \%
range
Active current IacmP BIASPROG=0b0000, FULL- — 0.11 0.41 MA
BIAS=0 and HALFBIAS=1 in
ACMPnN_CTRL register
BIASPROG=0b1111, FULL- — 2.871 151 MA
BIAS= 0 and HALFBIAS=0 in
ACMPN_CTRL register
BIASPROG=0b1111, FULL- — 1951 520" A
BIAS= 1 and HALFBIAS=0 in
ACMPN_CTRL register
BIASPROG=0b0100, FULL- — 0.81 221 pA
BIAS=0, HALFBIAS=1 in
ACMPN_CTRL register
BIASPROG=0b1111, FULL- — 2.7 8.11 MA
BIAS=0, HALFBIAS=1 in-
ACMPN_CTRL register
Current consumption of internal | IacmpPRrEF Internal voltage reference off. — 0 — MA
voltage reference Using external voltage refer-
ence
Internal voltage reference — 5 — MA
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4.15 EBI
WRSETUP WRSTRB WRHOLD
01,2 | 1,23,.) | 0,12 .)
EBI_BL[N-1:0] EBI_BL z
"~ tosu_wen > " toH_wEn
EBI_A[N-1:0] EBI_A Z
" tosu_wEn > = toH.wen | |
EBI_AD[15:0] DATA[15:0] z
"~ tosu_wEn > "~ toH.wen | |
EBI_CSn |
"~ tosu_wEn > "~ toH_WEn >
EBI WEn < tWIDTH_WEn
Figure 4.37. EBI Write Enable Timing
Table 4.19. EBI Write Enable Timing
Parameter Symbol Min Typ Max Unit
Output hold time, from trailing EBI_WEN/EBI_NAND- | t5, g, 1234 -6.00 + (WRHOLD x tHrcORECLK) — — ns
WEn edge to EBI_AD, EBI_A, EBI_CSn, EBI_BLn B
invalid
Output setup time, from EBI_AD, EBI_A, EBI_CSn, |tqqy wen 12342 -14.00 + (WRSETUP x tyrcorecLk) — — ns
EBI_BLn valid to leading EBI_WEN/EBI_NANDWEnN B
edge
EBI_WEn/EBI_NANDWER pulse width twiDTH wen 234 | -7.00 + (WRSTRB + 1) X tyrcorRECLK) | — — ns
. |
Note:

1. Applies for all addressing modes (figure only shows D16 addressing mode)
2. Applies for both EBI_WEn and EBI_NANWER (figure only shows EBI_WEn)
3. Applies for all polarities (figure only shows active low signals)

4. Measurement done at 10% and 90% of Vpp (figure shows 50% of Vpp)

5. The figure shows the timing for the case that the half strobe length functionality is not used, i.e. HALFWE=0. The leading edge of
EBI_WEn can be moved to the right by setting HALFWE=1. This decreases the length of typTH_wen and increases the length of

tosu_wen by 1/2 x tyrcLkNODIV-

Rev. 2.00 | 112
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5.2.2 Alternate Functionality Pinout

A wide selection of alternate functionality is available for multiplexing to various pins. This is shown in the following table. The table
shows the name of the alternate functionality in the first column, followed by columns showing the possible LOCATION bitfield settings.

Note: Some functionality, such as analog interfaces, do not have alternate settings or a LOCATION bitfield. In these cases, the pinout
is shown in the column corresponding to LOCATION 0.

Alternate

Functionality

Table 5.5. Alternate functionality overview

LOCATION

Description

ACMPO_CHO PCO Analog comparator ACMPO, channel 0.
ACMPO_CH1 PC1 Analog comparator ACMPO, channel 1.
ACMPO_CH2 PC2 Analog comparator ACMPO, channel 2.
ACMPQ_CH3 PC3 Analog comparator ACMPO, channel 3.
ACMPO_CH4 PC4 Analog comparator ACMPO, channel 4.
ACMPO_CH5 PC5 Analog comparator ACMPO, channel 5.
ACMPO_CH®6 PC6 Analog comparator ACMPO, channel 6.
ACMPO_CH7 PC7 Analog comparator ACMPO, channel 7.
ACMPO_O PE13 PD6 Analog comparator ACMPO, digital output.
ACMP1_CHO PC8 Analog comparator ACMP1, channel 0.
ACMP1_CH1 PC9 Analog comparator ACMP1, channel 1.
ACMP1_CH2 PC10 Analog comparator ACMP1, channel 2.
ACMP1_CH3 PC11 Analog comparator ACMP1, channel 3.
ACMP1_CH4 PC12 Analog comparator ACMP1, channel 4.
ACMP1_CH5 PC13 Analog comparator ACMP1, channel 5.
ACMP1_CH6 PC14 Analog comparator ACMP1, channel 6.
ACMP1_CH7 PC15 Analog comparator ACMP1, channel 7.
ACMP1_O PF2 PD7 Analog comparator ACMP1, digital output.
ADCO CHO PDO Analog to digital converter ADCO, input channel
- number 0.
ADCO_CH1 PD1 Analog to digital converter ADCO, input channel
number 1.
ADCO_CH2 PD2 Analog to digital converter ADCO, input channel
number 2.
ADCO_CH3 PD3 Analog to digital converter ADCO, input channel
number 3.
ADCO CH4 PD4 Analog to digital converter ADCO, input channel
- number 4.
ADCO CH5 PD5 Analog to digital converter ADCO, input channel
- number 5.
ADCO CH6 PD6 Analog to digital converter ADCO, input channel
- number 6.

silabs.com | Building a more connected world.

Rev. 2.00 | 137




EFM32LG Data Sheet
Pin Definitions

Alternate

Functionality

LOCATION

Description

Analog to digital converter ADCO, input channel

ADCO_CH7 PD7 Aumber 7.
BOOT_RX PE11 Bootloader RX.
BOOT_TX PE10 Bootloader TX.
BU_VIN PD8 Battery input for Backup Power Domain
CMU_CLKO PA2 PC12 |PD7 Clock Management Unit, clock output number 0.
CMU_CLKA1 PA1 PD8 PE12 Clock Management Unit, clock output number 1.
OPAMP_NO PC5 Operational Amplifier 0 external negative input.
OPAMP_N1 PD7 Operational Amplifier 1 external negative input.
OPAMP_N2 PD3 Operational Amplifier 2 external negative input.
DACO_OUTO / PB11 Digital to Analog Converter DACO_OUTO0 /OPAMP
OPAMP_OUTO output channel number 0.
Dl o Arlog Corvrter DACO_OUTOALT!
OPAMP_OUT2 |PD5 PDO Operational Amplifier 2 output.
OPAMP_PO PC4 Operational Amplifier 0 external positive input.
OPAMP_P1 PD6 Operational Amplifier 1 external positive input.
OPAMP_P2 PD4 Operational Amplifier 2 external positive input.
Debug-interface Serial Wire clock input.
DBG_SWCLK PFO PFO PFO PFO Note that this function is enabled to pin out of reset,
and has a built-in pull down.
Debug-interface Serial Wire data input / output.
DBG_SWDIO PF1 PF1 PF1 PF1 Note that this function is enabled to pin out of reset,
and has a built-in pull up.
Debug-interface Serial Wire viewer Output.
DBG_SWO PF2 PC15 | PD1 PD2 Note that this function is not enabled after reset, and
must be enabled by software to be used.
ETM_TCLK PD7 PC6 Embedded Trace Module ETM clock .
ETM_TDO PD6 PC7 PA2 Embedded Trace Module ETM data 0.
ETM_TD1 PD3 PD3 PA3 Embedded Trace Module ETM data 1.
ETM_TD2 PD4 PD4 PA4 Embedded Trace Module ETM data 2.
ETM_TD3 PD5 PF3 PD5 PA5 Embedded Trace Module ETM data 3.
GPIO_EM4WUO | PAO Pin can be used to wake the system up from EM4
GPIO_EM4WU2 |PC9 Pin can be used to wake the system up from EM4
GPIO_EM4WU3 | PF1 Pin can be used to wake the system up from EM4
GPIO_EM4WU4 | PF2 Pin can be used to wake the system up from EM4
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Alternate

Functionality

LOCATION

Description

Analog to digital converter ADCO, input channel

ADCO_CH7 PD7 Aumber 7.
BOOT_RX PE11 Bootloader RX.
BOOT_TX PE10 Bootloader TX.
BU_STAT PE3 SB;sctI;lrJTp]) iI:(i)r\:lt?; (I;ZI)(?Jr:?ri]r:) zteatus, whether or not the
BU_VIN PD8 Battery input for Backup Power Domain
BU_VOUT PE2 Power output for Backup Power Domain
CMU_CLKO PA2 PC12 |PD7 Clock Management Unit, clock output number 0.
CMU_CLK1 PA1 PD8 PE12 Clock Management Unit, clock output number 1.
OPAMP_NO PC5 Operational Amplifier 0 external negative input.
OPAMP_N1 PD7 Operational Amplifier 1 external negative input.
OPAMP_N2 PD3 Operational Amplifier 2 external negative input.
DACO_OuUTO0/ PB11 Digital to Analog Converter DACO_OUTO0 /OPAMP
OPAMP_OUTO output channel number 0.
Sl Ao Corvrtr DACO OUTOALT!
DACO_OuUT1/ PB12 Digital to Analog Converter DACO_OUT1 /OPAMP
OPAMP_OUT1 output channel number 1.
OPAMP_OUT2 |PD5 PDO Operational Amplifier 2 output.
OPAMP_PO PC4 Operational Amplifier 0 external positive input.
OPAMP_P1 PD6 Operational Amplifier 1 external positive input.
OPAMP_P2 PD4 Operational Amplifier 2 external positive input.
Debug-interface Serial Wire clock input.
DBG_SWCLK PFO PFO PFO PFO Note that this function is enabled to pin out of reset,
and has a built-in pull down.
Debug-interface Serial Wire data input / output.
DBG_SWDIO PF1 PF1 PF1 PF1 Note that this function is enabled to pin out of reset,
and has a built-in pull up.
Debug-interface Serial Wire viewer Output.
DBG_SWO PF2 PD1 PD2 Note that this function is not enabled after reset, and
must be enabled by software to be used.
EBI_AOQ0 PA12 |PA12 |PA12 External Bus Interface (EBI) address output pin 00.
EBI_AO01 PA13 |PA13 |PA13 External Bus Interface (EBI) address output pin 01.
EBI_A02 PA14 |PA14 |PA14 External Bus Interface (EBI) address output pin 02.
EBI_A03 PB9 PB9 PB9 External Bus Interface (EBI) address output pin 03.
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QFP64 Pin# and Name

Pin Alternate Functionality / Description

Pin # Pin Name Timers Communication
CMU_CLKO #0
3 PA2 TIMO_CC2 #0/1 C TN D0 43
LES_ALTEX2 #0
4 PA3 TIMO_CDTIO #0 S 101 5
LES_ALTEX3 #0
5 PA4 TIMO_CDTI1 #0 ST T0s 5
LES_ALTEX4 #0
6 PA5 TIMO_CDTI2 #0 LEU1_TX #1 ST 105 5
7 IOVDD_0 Digital 10 power supply 0.
8 VSS Ground.
ACMPO_CHO TIMO_CC1 #4 USO_TX #5 US1_TX #0 | LES_CHO #0 PRS_CH2
9 PCO DACO_OUTOALT #0/ PCNTO._SOIN #2 12C0_SDA #4 #0
OPAMP_OUTOALT = =
ACMPO_CH1 TIMO_CC2 #4 USO_RX #5 US1_RX #0 | LES_CH1 #0 PRS_CH3
10 PC1 DACO_OUTOALT #1/ PCNTO_S1IN #2 12C0_SCL #4 #0
OPAMP_OUTOALT = =
ACMPO_CH2
11 PC2 DACO_OUTOALT #2/ TIMO_CDTIO #4 US2_ TX #0 LES_CH2 #0
OPAMP_OUTOALT
ACMPO_CH3
12 PC3 DACO_OUTOALT #3/ TIMO_CDTH #4 US2 RX #0 LES_CH3 #0
OPAMP_OUTOALT
TIMO_CDTI2 #4 LE-
13 PC4 "ch“f\'ij’lgcg'o“ TIMo_ouTo#3 | US2-CLK f;% 12C1_SDA LES_CH4 #0
- PCNT1_SOIN #0
ACMPO_CH5 LETIMO_OUT1#3 | US2_CS #0 12C1_SCL
14 PC5 OPAMP_NO PCNT1_S1IN #0 40 LES_CHS5#0
15 PB7 LFXTAL_P TIM1_CCO #3 US0_TX #:0U81—CLK
16 PBS LFXTAL_N TIM1_CC1 #3 USO_RX #4 US1_CS #0
17 PA8 TIM2_CCO #0
18 PA9 TIM2_CC1 #0
19 PA10 TIM2_CC2 #0
Reset input, active low. To apply an external reset source to this pin, it is required to only drive this pin
20 RESETn . : .
low during reset, and let the internal pull-up ensure that reset is released.
DACO_OUTO / TIM1_CC2 #3 LE-
21 PB11 OPAMP_OUTO TIMO_OUTO #1 12C1_SDA #1
22 VSS Ground.
23 AVDD_1 Analog power supply 1.
USO_CLK #4/5
24 PB13 HFXTAL_P C£00 T 1
25 PB14 HFXTAL_N Uso_cs #:E’f LEUO_RX
26 IOVDD_3 Digital 10 power supply 3.
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Alternate

Functionality

LOCATION

Description

Backup Power Domain status, whether or not the

BU_STAT PE3 system is in backup mode
BU_VIN PD8 Battery input for Backup Power Domain
BU_VOUT PE2 Power output for Backup Power Domain
CMU_CLKO PA2 PD7 Clock Management Unit, clock output number 0.
CMU_CLK1 PA1 PD8 PE12 Clock Management Unit, clock output number 1.
OPAMP_NO PC5 Operational Amplifier 0 external negative input.
OPAMP_N1 PD7 Operational Amplifier 1 external negative input.
OPAMP_N2 PD3 Operational Amplifier 2 external negative input.
DACO_OUTO / PB11 Digital to Analog Converter DACO_OUTO0 /OPAMP
OPAMP_OUTO output channel number 0.
Dl o Aros Converter DACO_OUTOALT!
DACO_OUT1/ PB12 Digital to Analog Converter DACO_OUT1 /OPAMP
OPAMP_OUT1 output channel number 1.
gﬁi&—é)_ L(J)Uﬁljﬁ-\r PD1 Digital to Analog. Converter DACO_OUT1ALT /
LT OPAMP alternative output for channel 1.
OPAMP_OUT2 |PD5 PDO Operational Amplifier 2 output.
OPAMP_PO PC4 Operational Amplifier 0 external positive input.
OPAMP_P1 PD6 Operational Amplifier 1 external positive input.
OPAMP_P2 PD4 Operational Amplifier 2 external positive input.
Debug-interface Serial Wire clock input.
DBG_SWCLK PFO PFO PFO PFO Note that this function is enabled to pin out of reset,
and has a built-in pull down.
Debug-interface Serial Wire data input / output.
DBG_SWDIO PF1 PF1 PF1 PF1 Note that this function is enabled to pin out of reset,
and has a built-in pull up.
Debug-interface Serial Wire viewer Output.
DBG_SWO PF2 PD1 PD2 Note that this function is not enabled after reset, and
must be enabled by software to be used.
EBI_AQ0 PA12 |PA12 |PA12 External Bus Interface (EBI) address output pin 00.
EBI_AO1 PA13 |PA13 |PA13 External Bus Interface (EBI) address output pin 01.
EBI_A02 PA14 |PA14 |PA14 External Bus Interface (EBI) address output pin 02.
EBI_AO03 PB9 PB9 PB9 External Bus Interface (EBI) address output pin 03.
EBI_A04 PB10 |PB10 |PB10 External Bus Interface (EBI) address output pin 04.
EBI_A05 PC6 PC6 PC6 External Bus Interface (EBI) address output pin 05.
EBI_A06 PC7 PC7 PC7 External Bus Interface (EBI) address output pin 06.
EBI_AOQ7 PEO PEO PEO External Bus Interface (EBI) address output pin 07.
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Alternate

Functionality

LOCATION

Description

Backup Power Domain status, whether or not the

BU_STAT PE3 system is in backup mode
BU_VIN PD8 Battery input for Backup Power Domain
BU_VOUT PE2 Power output for Backup Power Domain
CMU_CLKO PA2 PD7 Clock Management Unit, clock output number 0.
CMU_CLK1 PA1 PD8 PE12 Clock Management Unit, clock output number 1.
OPAMP_NO PC5 Operational Amplifier 0 external negative input.
OPAMP_N1 PD7 Operational Amplifier 1 external negative input.
OPAMP_N2 PD3 Operational Amplifier 2 external negative input.
DACO_OUTO / PB11 Digital to Analog Converter DACO_OUTO0 /OPAMP
OPAMP_OUTO output channel number 0.
Dl o Aros Converter DACO_OUTOALT!
DACO_OUT1/ PB12 Digital to Analog Converter DACO_OUT1 /OPAMP
OPAMP_OUT1 output channel number 1.
gﬁi&—é)_ L(J)Uﬁljﬁ-\r PD1 Digital to Analog. Converter DACO_OUT1ALT /
LT OPAMP alternative output for channel 1.
OPAMP_OUT2 |PD5 PDO Operational Amplifier 2 output.
OPAMP_PO PC4 Operational Amplifier 0 external positive input.
OPAMP_P1 PD6 Operational Amplifier 1 external positive input.
OPAMP_P2 PD4 Operational Amplifier 2 external positive input.
Debug-interface Serial Wire clock input.
DBG_SWCLK PFO PFO PFO PFO Note that this function is enabled to pin out of reset,
and has a built-in pull down.
Debug-interface Serial Wire data input / output.
DBG_SWDIO PF1 PF1 PF1 PF1 Note that this function is enabled to pin out of reset,
and has a built-in pull up.
Debug-interface Serial Wire viewer Output.
DBG_SWO PF2 PD1 PD2 Note that this function is not enabled after reset, and
must be enabled by software to be used.
EBI_AQ0 PA12 |PA12 |PA12 External Bus Interface (EBI) address output pin 00.
EBI_AO1 PA13 |PA13 |PA13 External Bus Interface (EBI) address output pin 01.
EBI_A02 PA14 |PA14 |PA14 External Bus Interface (EBI) address output pin 02.
EBI_AO03 PB9 PB9 PB9 External Bus Interface (EBI) address output pin 03.
EBI_A04 PB10 |PB10 |PB10 External Bus Interface (EBI) address output pin 04.
EBI_A05 PC6 PC6 PC6 External Bus Interface (EBI) address output pin 05.
EBI_A06 PC7 PC7 PC7 External Bus Interface (EBI) address output pin 06.
EBI_AOQ7 PEO PEO PEO External Bus Interface (EBI) address output pin 07.
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External Bus Interface (EBI) address and data in-

EBI_ADO09 PAO PAO PAO put / output pin 09,
EBI_AD10 PA1 PA1 PA1 External Bus .Interface (EBI) address and data in-
put / output pin 10.
EBI_AD11 PA2 PA2 PA2 External Bus .Interface (EBI) address and data in-
put / output pin 11.
EBl AD12 PA3 PA3 PA3 External Bus .Interface (EBI) address and data in-
- put / output pin 12.
EBI AD13 PA4 PA4 PA4 External Bus llnterface (EBI) address and data in-
- put / output pin 13.
EBl AD14 PA5 PA5 PA5 External Bus .Interface (EBI) address and data in-
- put / output pin 14.
EBI AD15 PA6 PA6 PA6 External Bus .Interface (EBI) address and data in-
- put / output pin 15.
EBI_ALE PF3 PC11 | PC11 External Bus Interface (EBI) Address Latch Enable
output.
EBI_ARDY PF2 PF2 PF2 External_ Bus Interface (EBI) Hardware Ready
Control input.
EBI_BLO PE6 PE6 PE6 gxternal Bus Interface (EBI) Byte Lane/Enable pin
EBI_BL1 PE7 PE7 PE7 I1External Bus Interface (EBI) Byte Lane/Enable pin
EBI_CSO PD9 PD9 PD9 External Bus Interface (EBI) Chip Select output 0.
EBI_CS1 PD10 |PD10 |PD10 External Bus Interface (EBI) Chip Select output 1.
EBI_CS2 PD11 |PD11 |PD11 External Bus Interface (EBI) Chip Select output 2.
EBI_CS3 PD12 |PD12 |PD12 External Bus Interface (EBI) Chip Select output 3.
EBI_CSTFT PA7 PA7 PA7 E;t_lt_ernal Bus Interface (EBI) Chip Select output
EBI_DCLK PA8 PA8 PA8 External Bus Interface (EBI) TFT Dot Clock pin.
EBI_DTEN PA9 PA9 PA9 External Bus Interface (EBI) TFT Data Enable pin.
EBI HSNC PA11 |PA11 | PA11 Exterpal Bus I_nterface (EBI) TFT Horizontal Syn-
- chronization pin.
EBI_NANDREN PC3 PC3 PC3 External Bus Interface (EBI) NAND Read Enable
output.
EBI_NANDWER PC5 PC5 PC5 External Bus Interface (EBI) NAND Write Enable
output.
EBI_REn PF5 PF9 PF5 External Bus Interface (EBI) Read Enable output.
EBI_VSNC PA10 |PA10 | PA10 E.xternal E_>us Interface (EBI) TFT Vertical Synchro-
nization pin.
EBI_WEn PF4 PF8 PF4 External Bus Interface (EBI) Write Enable output.
ETM_TCLK PD7 PF8 PC6 PAG Embedded Trace Module ETM clock .
ETM_TDO PD6 PF9 PC7 PA2 Embedded Trace Module ETM data 0.
ETM_TD1 PD3 PD13 |PD3 PA3 Embedded Trace Module ETM data 1.
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DACO_OUTOALT

Digital to Analog Converter DACO_OUTOALT /

(L)'Il'D AMP_OUTOA PDO OPAMP alternative output for channel 0.
DACO_OUT1/ PB12 Digital to Analog Converter DACO_OUT1 / OPAMP
OPAMP_OUT1 output channel number 1.
gﬁi&—g %Uﬁir PD1 Digital to Analog. Converter DACO_OUT1ALT /
LT - OPAMP alternative output for channel 1.
OPAMP_OUT2 |PD5 PDO Operational Amplifier 2 output.
OPAMP_PO PC4 Operational Amplifier 0 external positive input.
OPAMP_P1 PD6 Operational Amplifier 1 external positive input.
OPAMP_P2 PD4 Operational Amplifier 2 external positive input.
Debug-interface Serial Wire clock input.
DBG_SWCLK PFO PFO PFO PFO Note that this function is enabled to pin out of reset,
and has a built-in pull down.
Debug-interface Serial Wire data input / output.
DBG_SWDIO PF1 PF1 PF1 PF1 Note that this function is enabled to pin out of reset,
and has a built-in pull up.
Debug-interface Serial Wire viewer Output.
DBG_SWO PF2 PD1 PD2 Note that this function is not enabled after reset, and
must be enabled by software to be used.
ETM_TCLK PD7 PC6 PA6 Embedded Trace Module ETM clock .
ETM_TDO PD6 PC7 PA2 Embedded Trace Module ETM data 0.
ETM_TD1 PD3 PD3 PA3 Embedded Trace Module ETM data 1.
ETM_TD2 PD4 PD4 PA4 Embedded Trace Module ETM data 2.
ETM_TD3 PD5 PD5 PA5 Embedded Trace Module ETM data 3.
GPIO_EM4WUO | PAO Pin can be used to wake the system up from EM4
GPIO_EM4WU1 | PA6 Pin can be used to wake the system up from EM4
GPIO_EM4WU3 | PF1 Pin can be used to wake the system up from EM4
GPIO_EM4WU4 | PF2 Pin can be used to wake the system up from EM4
GPIO_EM4WUS5 |PE13 Pin can be used to wake the system up from EM4
e ey S e i Ao used 3
HFXTAL_P PB13 High Frequency Crystal positive pin.
12C0_SCL PA1 PD7 PC7 PF1 PE13 |12CO Serial Clock Line input / output.
12C0_SDA PAO PD6 PC6 PFO PE12 |12CO Serial Data input / output.
12C1_SCL PC5 PB12 12C1 Serial Clock Line input / output.
12C1_SDA PC4 PB11 I12C1 Serial Data input / output.
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LQFP100 Pin# and

Pin Alternate Functionality / Description

Name
Pin # Pin Name EBI Timers Communication

24 PB7 LFXTAL_P TIM1_CCO #3 uUsS10__cT|f(K#:o
25 PB8 LFXTAL_N TIM1_CC1 #3 Bg?:gé zg
26 PA7 LCD_SEG35 EBI_CSTFT #0/1/2
27 PA8 LCD_SEG36 EBI_DCLK #0/1/2 TIM2_CCO #0
28 PA9 LCD_SEG37 EBI_DTEN #0/1/2 TIM2_CC1 #0
29 PA10 LCD_SEG38 EBI_VSNC #0/1/2 TIM2_CC2 #0
30 PA11 LCD_SEG39 EBI_HSNC #0/1/2
31 IOVDD_2 Digital 10 power supply 2.
32 VSS Ground.
33 PA12 LCD_BCAP_P EBI_AO00 #0/1/2 TIM2_CCO #1
34 PA13 LCD_BCAP_N EBI_AO01 #0/1/2 TIM2_CC1 #1
35 PA14 LCD_BEXT EBI_A02 #0/1/2 TIM2_CC2 #1
36 RESETn Reget input, active low. To apply an external reset source'to this pin, it is required to only drive this pin low

during reset, and let the internal pull-up ensure that reset is released.
37 PB9 EBI_AO03 #0/1/2 U1_TX#2
38 PB10 EBI_A04 #0/1/2 U1_RX#2
o e | DOV TSRS | ot soam
40 PB12 gﬁ:&ﬁ?gyrq LETIMO_OUT1 #1 12C1_SCL #1
41 AVDD_1 Analog power supply 1.
42 PB13 HFXTAL_P ULS EOJCC):_L'I}'(X#: 1/5
43 PB14 HFXTAL_N lﬂgg{gﬂ’ 15
44 IOVDD_3 Digital 1O power supply 3.
45 AVDD_0 Analog power supply 0.

ADCO0_CHO
DACO_OUTOALT

46 PDO #4/ PCNT2_SOIN #0 US1_TX #1

OPAMP_OUTOALT

OPAMP_OUT2 #1
ADCO_CH1

47 PD1 DACO—&L/JHALT P-(I-ZlklA'IQZ__CS(icI)N#zO US1_RX #1 DBG_SWO #2

OPAMP_OUT1ALT
48 PD2 ADCO_CH2 EBI_A27 #0/1/2 TIMO_CC1 #3 USSBTE)CNI'_F;(U#?O DBG_SWO #3
49 PD3 SSEI?IITDC_HNZ TIMO_CC2 #3 US1_CS #1 ETM_TD1 #0/2
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EBI_A08 PE1 PE1 PE1 External Bus Interface (EBI) address output pin 08.
EBI_A09 PE2 PC9 PC9 External Bus Interface (EBI) address output pin 09.
EBI_A10 PE3 PC10 |PC10 External Bus Interface (EBI) address output pin 10.
EBI_A11 PE4 PE4 PE4 External Bus Interface (EBI) address output pin 11.
EBI_A12 PE5 PE5 PE5 External Bus Interface (EBI) address output pin 12.
EBI_A13 PE6 PE6 PE6 External Bus Interface (EBI) address output pin 13.
EBI_A14 PE7 PE7 PE7 External Bus Interface (EBI) address output pin 14.
EBI_A15 PC8 PC8 PC8 External Bus Interface (EBI) address output pin 15.
EBI_A16 PBO PBO PBO External Bus Interface (EBI) address output pin 16.
EBI_A17 PB1 PB1 PB1 External Bus Interface (EBI) address output pin 17.
EBI_A18 PB2 PB2 PB2 External Bus Interface (EBI) address output pin 18.
EBI_A19 PB3 PB3 PB3 External Bus Interface (EBI) address output pin 19.
EBI_A20 PB4 PB4 PB4 External Bus Interface (EBI) address output pin 20.
EBI_A21 PB5 PB5 PB5 External Bus Interface (EBI) address output pin 21.
EBI_A22 PB6 PB6 PB6 External Bus Interface (EBI) address output pin 22.
EBI_A23 PCO PCO PCO External Bus Interface (EBI) address output pin 23.
EBI_A24 PC1 PC1 PC1 External Bus Interface (EBI) address output pin 24.
EBI_A25 PC2 PC2 PC2 External Bus Interface (EBI) address output pin 25.
EBI_A26 PC4 PC4 PC4 External Bus Interface (EBI) address output pin 26.
EBI_A27 PD2 PD2 PD2 External Bus Interface (EBI) address output pin 27.
EBI_ADOO PES PES PES External Bus .Interface (EBI) address and data in-
put / output pin 00.
EBI ADO1 PE9 PE9 PE9 External Bus .Interface (EBI) address and data in-
- put / output pin 01.
EBI AD02 PE10 |PE10 |PE10 External Bus .Interface (EBI) address and data in-
- put / output pin 02.
EBI ADO3 PE11 |PE11 |PE11 External Bus llnterface (EBI) address and data in-
- put / output pin 03.
EBI ADO4 PE12 |PE12 |PE12 External Bus .Interface (EBI) address and data in-
- put / output pin 04.
EBI ADO5 PE13 | PE13 |PE13 External Bus .Interface (EBI) address and data in-
- put / output pin 05.
EBI_ADO6 PE14 |PE14 |PE14 External Bus .Interface (EBI) address and data in-
put / output pin 06.
EBI_ADO7 PE15 |PE15 |PE15 External Bus .Interface (EBI) address and data in-
put / output pin 07.
EBI_ADO8 PA15 |PA15 |PA15 External Bus .Interface (EBI) address and data in-
put / output pin 08.
EBI_ADO9 PAO PAO PAO External Bus Interface (EBI) address and data in-

put / output pin 09.
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LcD_seGe PES controlld by SEGENT oo e
HOP-SEGS PES controlied by SEGERT o AT
HeD-SEeT P contraled by SEGERT 0T
HeD-SECS PE12 contraled by SEGENZ. 0o
HeD-SECS P controled by SEGENZ. 0o
LcD-sEGTo PR are contoled by SEGEND.
Lcp-seett  |PE are contoled by SEGENZ.
IR are contaled by SEGEND.
b e ™ are conroled by SEGENG, e
S b are conoled by SEGENG, e
LCD-SEGTe PR are contoled by SEGENG. |
Lep-sEeTr |PM are contoled by SEGENG.
I i are contaled by SEGENG. o
LCDsEGTS PR are contaled by SEGENG.
oo S I
- used as LCD COM line 4
e S L B
- used as LCD COM line 5
e T e e 2 2 e
- used as LCD COM line 6
e g e e 2 2 e
- used as LCD COM line 7
LcpsEea e are contaled by SEGENG.
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10. TQFP64 Package Specifications

10.1 TQFP64 Package Dimensions
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SECTION G—G

Figure 10.1. TQFP64

Note:
1. All dimensions & tolerancing confirm to ASME Y14.5M-1994.
2. The top package body size may be smaller than the bottom package body size.
3.Datum 'A,B', and 'B' to be determined at datum plane 'H'.
4.To be determined at seating place 'C'.

5. Dimension 'D1' and 'E1' do not include mold protrusions. Allowable protrusion is 0.25mm per side.'D1' and 'E1' are maximum plas-
tic body size dimension including mold mismatch. Dimension 'D1' and'E1' shall be determined at datum plane 'H'.

6. Detail of Pin 1 indicatifier are option all but must be located within the zone indicated.

7.Dimension 'b' does not include dambar protrusion. Allowable dambar protrusion shall not cause thelead width to exceed the maxi-
mum 'b' dimension by more than 0.08 mm. Dambar can not be locatedon the lower radius or the foot. Minimum space between
protrusion and an adjacent lead is 0.07 mm.

8. Exact shape of each corner is optional.
9. These dimension apply to the flat section of the lead between 0.10 mm and 0.25 mm from the lead tip.
10. All dimensions are in millimeters.

Table 10.1. QFP64 (Dimensions in mm)

DIM MIN NOM MAX DIM MIN NOM MAX
A — 1.10 1.20 L1 —

A1 0.05 — 0.15 R1 0.08 — —
A2 0.95 1.00 1.056 R2 0.08 — 0.20
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